Aluminum-based metal matrix composites (MMCs) are considered in several technological applications owing to their enhanced mechanical properties when compared with monolithic metals. Research on the mechanical properties MMCs was done by many researchers; however in depth study on the oxidation behavior of cenosphere, reinforced MMCs are required, since the application of Aluminum-based MMCs is extensively used in applications like automobile, navigation and aviation, where the demand on light weight corrosion resistance material is very much required. In the present work varied compositions of Al7075 grade Aluminum-cenosphere composites use liquid metallurgy route adopting stir casting approach. The experimental study was aimed at experimental investigations of developed composites under different corrosive environments. The corrosion tests were carried out as per ASTM standards. Salt spray test using NaCl was carried out as per ASTM B117 and immersion tests using NaCl and NaOH as corrodents were carried out by following ASTM G31 standards. The results obtained from the tests revealed that as increase in weight % of reinforcement, corrosion resistance increases up to 7.5% reinforcement, and further the corrosion resistance decreases marginally. Solution heat treated samples exhibited higher resistance to oxidation than cast samples in all corrosive environments. The SEM images show the presence of micro cracks and occurrence of pitting corrosion on the corrosion tested specimens.
Introduction
The increased strength to weight ratio of MMCs directs its usage in the manufacture of automobile parts, consumer oriented products and also for spare parts used in the machineries. Research work on casting and characterization of MMCs was done by many and articles were published related to this subject. The research work carried out by previous investigations on fabrication of aluminium cenosphere composites was done by following the naval method known as stir casting [1] - [7] . The hardness of the Aluminum MMCs increased with the percent addition of the reinforcement. The bonding of the reinforcement with the matrix material was found significant, when sintering process was done at 600˚C [8] . The even dispersion of the hollow spheres in the matrix material was observed in the microstructural analysis [9] [10] [11] . Macro & microstructure measurements revealed almost uniform distribution of reinforcement particulates even at the central part of the castings [12] . Increase in the rate of oxidation with increased temperature and the increase in the concentration of the corrosion media were observed [13] , degradation of the composites was minimized by using calcinated fly ash, and also control forming of Mg 2 Si becomes a clear cut parameter which eliminates aggressive confined oxidation [14] . Madakson P. B et al. observed in their research work that, Al7075 rusted sooner in 1.0 M HCl when compared to 1.0 M NaOH solution and the corrosion rate of Aluminum alloy was reduced by anodizing in both [15] . The experimental results of corrosion test revealed that higher corrosion resistance during testing of as cast samples when compared to laser re melted samples and also the boundaries between aluminium rich phase and silicon particles were observed during microscopic analysis [16] . The results of research work showed the importance of shot-peening process on oxidation fatigue properties. The compressive residual stresses induced in the surface layer initiated the fatigue cracks, and also the improvement in fatigue life of structural elements made of high-strength aluminium alloys [17] . Weight loss for both Alclad and extruded shapes was the lowest in urban atmosphere and the highest in industrial atmosphere. Moreover, the back face of Alclad 7075 and 2024 was subjected to pitting corrosion in coastal atmosphere. The pitting corrosion was prominent on the front face of Alclad in urban and industrial atmospheres [18] . The observations of immersion corrosion tests revealed that the weight loss of MMCs is due to the rapid corrosion resulted by pit formation near the reinforcement and matrix interface [19] . Zinc aluminum based MMCs are ideal for the high wear resistance applications [20] .
The results of comparative study of T6 treatment, RRA treatment and T616 treatments are proven that T616 treatments increase the strength as well as corrosion resistance of the Al7075 grade aluminum alloy [21] . Pitting corrosion found higher on AK12 alloy reinforced with 9% fly ash of 75 -100 microns particle size when compared to AK12 alloy [22] . The bottom portion of the specimen was subjected to higher corrosion which was subjected to fatigue and tension tests [23] . Reduction in corrosion resistance of aluminum (12% silicon) J. Minerals and Materials Characterization and Engineering containing 15% fly ash composite observed with increase of fly ash content [24] .
The above review revealed that a less research work was done on the effect of percent filler on corrosion resistance of solution heat treated Al7075-cenosphere composite. Thus, the research work was aimed at the experimental investigation of solution heat treated Al7075-cenosphere composite on corrosion properties using varied percent reinforcement.
Materials and Method

Materials
First, chemical composition Al7075 grade Aluminum alloy is presented in Table   1 , was selected as matrix material for the investigation. The hollow spheres consists of ceramic particles were the reinforcement used for the preparation of the composite material and the analysis report of the cenosphere is presented in Ta 
Separation of Cenosphere from Fly Ash
Burning of coal in thermal power plant gives out fly ash containing maximum percentage of alumina and silica. The cenospheres are separated from the fly ash following flotation method, which are light in weight, inert and hollow spheres.
The hollow globoid filled with a gas consisting of Silica and Alumina, which forms during combustion of coal. The properties of hollow spheres generally depend on the type of coal utilized during burning of coal.
Production of Composites
The Al7075 grade aluminum alloy as a matrix materials after verification of hardness, density and chemical composition, were cut into 30mm length, consisting of a weight obtained as per rule of mixture were staked in the graphite crucible followed by melting process using induction furnace. The temperature of 200˚C maintained in order to remove moisture content from the cenosphere particles. Simultaneously previously prepared permanent die casting mould of diameter 32 mm and length 350 mm were preheated before pouring the molten composite material. Upon attaining the melt temperature to about 690˚C 
Heat Treatment of Composite Material
The cast composites with varied percent reinforcement were subjected to T6
heat treatment process includes solutionizing followed by aging process. The solutionizing process were done at 480˚C and further quenched in cold water, followed by aging at 120˚C.
Corrosion Test
The corrosion tests were carried out following ASTM B117, ASTM G31 standards for corrosion test following salt spray method using varied percent NaCl and immersion corrosion test using NaCl and NaOH in order to simulate the corrosion which occurs naturally.
Salt Spray Corrosion Test
Salt spray corrosion test is a laboratory corrosion test method, generally used for evaluating of corrosion resistance of the materials, since it is an accelerated type of corrosion test, which corrodes the part of the specimen exposed to the corrosive environment. The salt spray test was carried out using neutral salt solution of 5 wt% NaCl having pH value of 6.68. The rate of corrosion was evaluated for 24 hours. The images of the samples before and after exposing to 5 wt% NaCl corrosion environment are shown in Figure 1 and Figure 2. 
Immersion Corrosion Test
The Immersion corrosion tests were carried out in two different corrosion were machined to a size of diameter 30 mm and thickness 3 mm, after which the surface of the samples were polished using abrasive papers of varied grit size.
The specimens further subjected to the immersion corrosion test, weight loss for every specimens were evaluated as per ASTM G31 standards. Corrosion rate for every specimens were evaluated from the data obtained from weight loss measurements as per standard procedures.
Corrosion Behavior in 5 wt% NaCl Solution
The immersion corrosion test on 5 wt% NaCl solution was carried out for 30 days, at an interval of 5 days. Cleaning of the samples were carried out using standard cleaning reagent and then rinsed in distilled water, before immersing in the salt solutions of 5 wt% NaCl. The mass loss during immersion corrosion test in the 5 wt% NaCl solution were evaluated for both as cast and solution heat treated specimens containing varied percent reinforcement. The images of the samples before and after immersion corrosion test on 5 wt% NaCl solution are shown in Figure 3 and Figure 4 .
Corrosion Behavior in 0.1 M NaOH Solution
The immersion corrosion experiment on 0. 
Corrosion Behavior of Solution Heat-Treated Specimen
Marginal reduction in corrosion rate and weight loss of the solution heat treated 
Results & Discussion
Salt Spray Corrosion Test
The Salt spray corrosion test is preferred method used for evaluating corrosion resistance of the materials. Salt spray test is an accelerated type of corrosion test which produces corrosive attack on the specimen. The rate of corrosion of the specimens was evaluated after 24 hours of exposure in the salt spray environment. From Figure 7 , it can be inferred, that the corrosion resistance of as cast composite material is lower than solution heat treated samples. From Figure 7 , it can be inferred that as percent cenosphere increases the corrosion resistance of composite material increases till 7.5% cenosphere, further the effect of addition of cenosphere increased weight loss for both as cast and solution heat treated increases marginally.
Immersion Corrosion Test
The immersion corrosion test is most recognized methods used for validating From, Figures 8-10 , it can be inferred that, the variation of weight loss as a result immersion in the NaCl solution after 5 days -30 days observed. Ascending order of weight loss observed on composite specimens up to 20 days exposure to the NaCl, further it was found that the weight loss between 20 days and 30 days found negligible. From, Figure 11 , it can be inferred that, the reduction of weight 
SEM Analysis of Corroded Samples
Conclusions
The following conclusions were drawn from the experimental study. • Corrosion resistance increases with increase in wt% of cenosphere; however, when the Al 7075 grade aluminum metal matrix composite specimens containing reinforcement greater than 7.5% cenosphere, the reduction in corroRavi Kumar D. V. et al.
sion resistance was observed during salt spray type corrosion test.
• Weight loss of specimen decreased with increase in wt% of cenosphere when exposed to NaOH media.
• Increase of corrosion rate was observed with an increase of exposure duration on salt spray type corrosion test and immersion corrosion test.
• Solution heat treated Al7075 grade aluminum metal matrix composite specimens exhibited an improved corrosion resistance irrespective of percent reinforcement.
• The heat treatment duration was significant on corrosion resistance of aluminum metal matrix composite specimens. Higher heat treatment duration showed an improved corrosion resistance.
• SEM microphotographs of Al7075 grade aluminum metal matrix composite specimens containing varied percent cenosphere, exposed to salt spray type corrosion test and immersion corrosion tests exhibited pitting corrosion and micro cracks due to corrosion.
• The improvement in corrosion resistance of Al7075 grade aluminum metal matrix composite specimens containing varied percent cenosphere, may be due to formation of sodium hydrochloride layer on the specimen surface which acts as the protective layer and inhibits corrosion, during salt spray and immersion corrosion tests.
• Hence the thickness of protective layer formed on the Al7075 aluminum grade composites which inhibits corrosion can be studied further.
